Di-tert-butyl peroxide (DTBP) and 2, 2'-azobisisobutyronitrile (AIBN) were used as initiators and chlorobenzene was used as an inert solvent.
From the data reported by Chien5), the values of kp/(2kt)1/2 were recalculated by the initiation rate Ri obtained from the induction period measured by Chien5) on the assumption that stoichiometric number of DBPC and efficiency of radical production of DTBP are 2.011) and 1.0*), respectively. The recalculated values of kp/(2kt)1/2 as shown in Table 2 are nearly constant for various concentrations of squalane.
On the other hand, it has been suggested in the decomposition of DTBP that tert-butoxy radical is scarcely influenced by the cage effect12). How- is shown in Fig. 3 . resulted from all factors as well as the cage effect, because the cage recombination of tert-butoxy radicals and the decomposition of DTBP are reversible reactions. Therefore, the efficiency of radical production of DTBP must be assumed to be 1.0 when the observed value of kd is used in calculation of kp/(2kt)1/2. to the initiation rate determined from the leastsquares-treatment is 0.57 both in the neat phase in Fig. 4 . The value of 0.57 is slightly greater than the theoretical 0.50. This fact may also relate to the existence of the first-order termination mechanism. However, it is clear that the usual bimolecular termination reaction is dominant in the oxidation of squalane insofar as the kinetic order with respect to the initiation rate is concerned. As shown in Fig. 5 , the values of activation energy for oxidation rate of squalane, Ep-Et/2, obtained from the usual Arrhenius plot are 11.6 kcal/mole in chlorobenzene solution and 14.3 kcal/mole in the neat phase, respectively. These Ea=Ep-Et/2+(Er-Eu)/2. The value of Eu is 36.1kcal/mole obtained in benzene14). It is assumed that the value of Er in chlorobenzene solution is equal to that of Eu in benzene. This assumption may be reasonable because the values of Ed are nearly equal in various benzene derivatives12), 14) . The apparent value of Ea in the neat squalane was calculated on the further assumption that the value of Er in the neat squalane is equal to that of Ed in cyclohexane. The calculated value of ment with the experimental value, 14.3kcal/mole. Therefore, the difference between the activation energy for oxidation rate of squalane in the neat phase and that in chlorobenzene solution can also be attributed to the solvent effect on the decomposition behavior of DTBP, and this fact also supports that the above-mentioned retardation in the oxidation of squalane is caused by the solvent effect of chlorobenzene. Accordingly, the real value of Ea for the oxidation rate of squalane is 11.6kcal/mole, close to the values of 12.0kcal/mole2) and 10.7kcal/-mole3) found for isobutane and 2, 4-dimethylpentane, respectively. Squalane should be therefore oxidized by the tertiary hydrogen abstraction reaction insofar as activation energy for oxidation rate is concerned.
To recapitulate, the initiated oxidation of squalane both in the neat phase and in chlorobenzene solution can be empirically described by and approximately by under the condition that the chain length should be long. To investigate the mechanism of the effect of aromatic hydrocarbons on the oxidation stability of squalane, the usual co-oxidation scheme for binary systems should be applied to the analysis of co-oxidation of aromatic hydrocarbons with squalane under the same conditions.
